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A,  KINETIC  STUDY  OF  THE' THERMAL  DKiQMK)SITION  OF'  NITRQvlETHANE 

i.  . ..  It  was  observed  that  if  nitrogen,  dioxide  was  present  among 

the  produetS;  of  the  thermal  decomposition  of  nitromethane*  the  following 
inconsistencies  occurred  in  the  mass-spectrometer  analyses.: 

© 

. a*  ^he  carb  on-to-rnitr  ogen  ratio  of  the  products  was 

usuhlly  g^atsr  thfiK  mi. 

...  b®  total  nitrogen  content  of  the  products  was  not 

always  reproducible. 

c*  '^le  'distribution  of  nitrogen  and  its:  oxides  showed 
-considerable-variation.  _ 

. ?'•  . o^der  to  overq.ane  these  difficulties-^  experiments  are 

being:  conducted  to  determine  the  effects  Of  the  fOilowing  factors.:  " 

A*  Conditioning  of  the  mass~spectrcmeter  source  with 
nitrogen  dioxide  or  .fuming  nitric  acid  prior  to  analysis . Although  a_  condi- 
tioning procedure  -had'  beeni-  worked  out  previously;,  it  may-  hare  to  -be  modified 
under  the-  -present  circumstances  • 

- ^ • Pressure  dependence  of  the  cracking  pattern  of  nitro— 

Ai de . The  cracking  pattern  of  nitrogen  dioxide,  as  determined  in 
a Consolidated  Engineering  Corporation  mass  spectrometer,  changes  considerably 
below  .13  microns  pressure.  This. phenomenon  was  cbnfifined  with  the  General 
Electric  Company  miss  spectrometer  at.  the  Aerpjet-General  plant  , 

c..  Influence  of  nitrogen  diox-idi  or  nitric  acid  c audi- 
tioning on  the  cracking  pattern  of  other  canpcunds:.  It  .was  found  that  tire 
extent  dr  eondi-tioning,  by  nitrogen-  dioxide  o*  nitric  acid'  affects  the  - 
crscking  pattern  of  nitromethane,  acetonitrile,  carbon -dioxide  - hydrogen 
cyanide,  nitrous  oxide,  and  others. 

A.  Influence  of  other  compounds  on  the  cracking  pattern 
of  nitrogen  dipxide.  If  nitrogen  dioxide  is  run  in  the  mass  spectrometer 
immediately  before  and  after  nitromethane,  the  two  cracking  patterns  of 
nitrogen  dioxide  are  noticeably  different. 

B,„  RESEARCH  ill'  THE  PREPARATION  lF  NEW  ROCKET  PROPELLANTS 

, ,v  - ? Mixtures  of  liquid  ammonia  and  N-chLoroethylehiin±ne  (mole 
ratio  43  •!)  were  allowed  to*  react  in  stainless  steel  (30lij  tubes  in  an  /attempt 
to  prepare  N=aminbethylenimine : 
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The  Reaction  mixtures  were  analyzed  for  reducing  function  (presumably 
R^^minpet^lehlmine)  by  .titra.t3.0n  with  standard'  potassium  iodate;  for  pogitive 
nalogeg  through  the-  addition  of  excess  potassium  iodide  foM-pwed  by  the  ” 
titration  of  the  iodine  formed  with  standard  potassium.  thiosulfate;  and  for 
halide  ion,  where  desirable,  by  the  method  of  Fajans .* 

2v  It  wag  fcuhd  that  the  yield  of  reducing  function  is  not 
appreciably  temperature=dependent  in  the  range  from  25  to  ilO^C.  Thb 
yield  .at  25bC  was  10a,  based  on  a f our— electron  change  in  the  iodate  analysis 
ior  N-amihQethylehimin.ej  while  the maarimum:  yield,  at  fO;.  '7g,  ^and  llO^C  wds. 

However,  the  rate  of  reaction  increased  markedly  with  temperature* 

At  110  O the  reaction  was  completed  in  about  £ minutes,,  at  75°C  in  about 
20  minutes,,  while  at  2f>  C the  reaction  was  not  completed  in  6 hours. 


3..  hi  th.§  Raschig  synthesis  of  hydrazine,  the  yield  is  markedly 
increased  if  a small  amount  of.  gelatin  is  added,  to  the-  reaction  mixture . 

This  results  ffcom  the  ability  of^ gelatin  to  for®  a coapiex  with  copper' ion, 
a specific  catalyst  for  the  decomposition  of  hydrazine*  The  use  of  gelatih 
in  the  present  reaction  was  found  to  be  without  effect  cm  the  yield  of 
reducing  function.  However,  gelatin  may  be  tpo  insoluble  in  liquid  ammonia 

to  be  effective,,  or  gelatin  mdy  not  form  a ccmpieic  With  copper  

medium.  For  thi.3  reasc*-  other  ccmplexing  agehts  for  copper.,  such  as 
8^hy&roayquihb:i:ine,  are  being  considered. 

U.  Since  the  athylenimine  ring  ig.  opened  readily  in  acid 
solutim,  it  was  considered  desirable  to  heuipalize  toe  am.g^umr  chloride 
formed  in  the  above  reaction.  The  addition  of  either  sodium ^droxidd  Or 
barium,  hydroxide  did  not  affect  the  yield  of  reducing  function;  hence,  in 
future  iarge  scale  runs,  erne  of  these  bases  will  be  employed. 

5.  Future  work  will  be  concerned  with  the  effect  of  the  mole 
ratio  of  anmonia  to  chloroethylenimine  on  the  yield  of  reducing  function. 

In  addition,  the  reaction  will  be  carried  out  on  a scale  large  enough  to 
permit  the  isolation  and  identification  of  the  reaction  products.- 

C.  PERFORMANCE  CALCULATIONS  FOR  THE  N-AMINOETHYLENIMINE  AND  LIQUID 
__ . OXYGEN  SYSTEM 


Calculations  were  made  of  the  theoretical  specific  impulse  for 
the  N-aminoetnylenimine  and  liquid  oxygen  system  at  300  psia  under  conditions 


I.  M.  Kolthoff  and  E.  B.  Sandell,  Textbook  of  Quantitative  Inorganic 
Analysis,  The  MacMillan  Company,  New  York,  I9I18,  p.  U7L. “ 
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of  shift iiig  e<Ju-ij&brium-..  The.  heat,  .of  f ofmaticn  of  N-aminpethylenimine.  was 
estimited  to  be  +148  kcd/'mole,  and  the  tentative- impulse  data  are* 

Mixture  rat  fa  Specific  JinRulsg.  lb-sec/lb 


9. '80 

26U.8 

1.00 

273.U 

1.30 

272.9 

1.9.28  (stoichiometric) 

261 .1 

Complete  performance  data  will  be  presented  in  the  next  quarterly  report® 
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